Increased cyclosporin a sensitivity in vivo in pediatric renal transplant recipients compared with adults.
Developmental regulation of the pharmacodynamics of cyclosporin A (CsA) has been suggested by in vitro studies. However, these results have not yet been reproduced in the complexity of an in vivo immune system, because reliable biomarkers of CsA effects have not been available. Gene expression of interleukin-2 (IL-2), interferon (IFN)-γ, and granulocyte macrophage colony stimulating factor (GM-CSF) in peripheral blood from stable pediatric (N = 31) and adult renal transplant recipients (N = 153) (age range 6.5-78 years) was measured by quantitative real-time polymerase chain reaction before (C0) and 2 hours (C2) after oral CsA intake. To control for the effect of varying CsA concentrations, an index was calculated as a measure of individual CsA sensitivity. The CsA sensitivity of IL-2 gene expression in pediatric patients was 3.9% higher than in middle-aged adults and 5.2% higher than in seniors, indicating stronger immunosuppression at a given CsA blood concentration in younger patients. For the entire patient cohort, there was a statistically significant inverse correlation between the CsA sensitivity of IL-2 and chronological age (r = 0.142, P < 0.0001). Also, the CsA sensitivity of IFN-γ (r = 0.131, P < 0.0001) and GM-CSF (r = 0.036, P < 0.01) were inversely correlated with chronological age. Multiple linear regression analysis revealed that age was a highly significant (P = 0.0027) independent predictor for residual gene expression of IL-2, but not of IFN-γ and GM-CSF. An increased sensitivity of IL-2 to suppression by CsA was found in pediatric renal transplant recipients in vivo compared with adults. Hence, there seems to be an effect of human development on CsA pharmacodynamics, which, besides the effect of age on pharmacokinetics, should also be considered for the design of treatment regimens of CsA and potentially other calcineurin inhibitors in the pediatric patient population.